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1
ONBOARD DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority from Japanese
Patent Application No. 2013-171172 filed on Aug. 21, 2013,
the entire contents of which are hereby incorporated by ref-
erence.

BACKGROUND

1. Technical Field

The present invention relates to an onboard display device
which derives and displays a remaining driving range which
is an estimation of how far a vehicle can travel on the remain-
ing electric power in the battery.

2. Related Art

As of recent, electric vehicles, which have batteries that
drive an electric motor which powers the vehicle, are becom-
ing commonplace. Japanese Unexamined Patent Application
Publication (JP-A) No. 2012-222876 and Japanese Unexam-
ined Patent Application Publication (JP-A) No. 2012-205470
propose a technology to derive a remaining driving range
which is an estimation of how far such a vehicle can travel on
the remaining electric power in the battery, and display this on
a display unit such as an onboard display or the like.

JP-A No. 2012-222876 describes a technology in which an
integrated value of power consumption is learned every pre-
determined period, a remaining driving range is derived based
on the learning history, and displayed on a display unit. This
technology involves separate learning of power consumed by
the driving motor and power consumed by other than the
driving motor. Accordingly, if the power to an accessory such
as the air conditioner is turned off, the effects of that acces-
sory are subtracted, and an appropriate remaining driving
range at that point is immediately derived. JP-A No. 2012-
205470 discloses a technology in which a standard remaining
driving range in a case of the usage state of the accessories
being in a standard state, and a full-load remaining driving
range estimated in a case of the usage state of the accessories
being ina full-load state, are displayed together on the display
unit.

In the technology according to JP-A No. 2012-222876
described above, each time the usage state of accessories
changes, such as the air conditioner being turned on and off,
the remaining driving range is changed, which means that the
display of remaining driving range frequently changes. This
may seem annoying to the occupants of the vehicle. More-
over, the occupants cannot tell how much a full load of acces-
sories, such as turning the air conditioner on full power, will
shorten the remaining driving range, without actually trying
by operating the accessories in that way.

In the technology according to JP-A No. 2012-205470, the
standard remaining driving range and full-load remaining
driving range are both displayed. However, the occupants
cannot tell how much a minimum load of accessories, such as
turning the air conditioner off to minimize electric power
consumption, will extend the remaining driving range, with-
out actually trying by operating the accessories in that way.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide a an onboard display device which does away with
the annoyance of the remaining driving range changing each
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time the power consumption of the accessories changes, and
enables desired remaining driving ranges to be easily com-
prehended all at once.

An aspect of the present invention provides an onboard
display device that displays, on a display unit within a
vehicle, a remaining driving range, which is an estimated
distance of how far the vehicle can travel by being driven by
an electrical motor which operates under electrical power
from a battery, without replenishing electric power to the
battery from outside of the vehicle. The onboard display
device includes a remaining power obtaining unit that obtains
remaining power which is electric power stored in the battery;
a distance deriving unit that derives a minimum remaining
driving range estimated to be the distance which the vehicle
can travel on the remaining battery power, in a case where a
power load which accessories capable of receiving electric
power from the battery place on the battery is the greatest
within a variable range in accordance with input of opera-
tions, and a maximum remaining driving range estimated to
be the distance which the vehicle can travel on the remaining
battery power, in a case where the power load is the smallest
within the variable range; and a display control unit that
displays the minimum remaining driving range and the maxi-
mum remaining driving range on the display unit.

The display control unit may display each of the maximum
remaining driving range and minimum remaining driving
range on the display unit in the form of shapes which are
visually recognizable by comparing relative length thereof.

The distance deriving unit may derive a remaining driving
range for full charge estimated to be the distance which the
vehicle can travel on the remaining power when the battery is
fully charged and power load is minimal. The display control
unit may further display the remaining driving range for full
charge on the display unit.

The onboard display device may further include a load
obtaining unit that obtains load information indicating mag-
nitude of the power load according to operation input at that
point-in-time. The distance deriving unit may derive a
momentary remaining driving range estimated to be the dis-
tance which the vehicle can travel on the remaining power
under the power load indicated by the load information. The
display control unit may further display the momentary
remaining driving range on the display unit.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram illustrating the configuration of an
electric vehicle;

FIG. 2 is a flowchart illustrating the flow of remaining
driving range derivation-and-display processing;

FIGS. 3 A through 3C are explanatory diagrams to describe
an example of correction multipliers relating to setting items;

FIGS. 4A and 4B are explanatory diagrams to describe an
example of correction multipliers relating to accessories;

FIGS. 5A through 5E are diagrams illustrating display
examples of remaining driving range; and

FIGS. 6A and 6B are diagrams illustrating display
examples of remaining driving range according to modifica-
tions.

DETAILED DESCRIPTION

A preferred implementation of the present invention will
be described in detail with reference to the drawings. Any
dimensions materials, and other specific numerical values
and so forth in the implementation are solely for illustrative
purposes to facilitate understanding of the invention, and do
not restrict the present invention unless specifically stated so.
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Components which substantially have the same function and
configuration among the drawings are denoted with the same
reference numerals to avoid redundant description, and
description of components which are not directly related to
the present invention are omitted from illustration.

FIG. 1 is a diagram illustrating the configuration of a elec-
tric vehicle 1 (vehicle). As illustrated in FIG. 1, the electric
vehicle 1 includes wheels 2 which are connected to a driving
motor 3 via gears. The driving motor 3 is connected to a
driving battery 5 via an inverter 4, and turns under electric
power supplied from the driving battery 5. The electric
vehicle 1 travels by the wheels 2 being turned by the driving
motor 3.

An air conditioner 6 is also connected to the driving battery
5 in the same way as the driving motor 3, and is driven by DC
power from the driving battery 5, so as to adjust the tempera-
ture and the like of air within the vehicle.

A DC/DC converter 7 is connected to the driving battery 5.
The DC/DC converter 7 converts the voltage of the DC power
of the driving battery 5, and supplies this to an auxiliary
device 8 and an auxiliary battery 9 which is a dedicated
battery for the auxiliary device 8. Note that in the present
implementation, all devices which can receive electric power
supply from the driving battery 5, excluding the driving motor
3, will be referred to as “accessories”. Also note that in the
present implementation, the term “auxiliary device 8” collec-
tively refers to all accessories excluding the air conditioner 6.

A voltage sensor 10 detects the voltage of the driving
battery 5, and outputs a signal indicating voltage to a later-
described control unit 16. A current sensor 11 detects the
current of the driving battery 5, and outputs a signal indicating
current to the control unit 16. A temperature sensor 12 detects
the temperature of the driving battery 5, and supplies a signal
indicating temperature to the control unit 16.

A wheel revolutions sensor 13 is a resolver for example,
which detects the number of revolutions of the wheels 2 and
outputs a signal indicating revolutions to the control unit 16.

The display unit 14 is configured including a display
(monitor), liquid crystal display, electroluminesce (EL) dis-
play or the like, for digital meters or a car navigation system,
or the like, installed in the dashboard or the like of the electric
vehicle 1, and displays images under control of a later-de-
scribed display control unit 23.

An operating unit 15 is configured including operating
keys, a D-pad, a touch panel overlaid on the face of a display
unit 14, a remote controller, or the like, and is configured to
accept operating input from passengers including the driver,
and output signals indicating the contents of the operation
input to the control unit 16.

The control unit 16 is configured as a microcomputer
including a central processing unit (CPU), random access
memory (RAM), and read only memory (ROM), and cen-
trally control all of the parts. The control unit 16 is connected
to each of the voltage sensor 10, current sensor 11, tempera-
ture sensor 12, wheel revolutions sensor 13, and operating
unit 15. Signals indicating information detected at the sensors
10 through 13 and the operating unit 15 are input to the
control unit 16. The control unit 16 is also connected to the
inverter 4, and controls driving of the driving motor 3 via the
inverter 4 based on the signals and the like input from the
sensors 10 through 13 and the operating unit 15.

The display unit 14, operating unit 15, and control unit 16
make up an onboard display device 17 which derives and
displays the remaining driving range. This remaining driving
range is an estimated distance of how far the vehicle can travel
by being driven by an electrical motor which operates under
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electrical power from a battery, without replenishing electric
power to the driving battery 5 from outside of the electric
vehicle 1 after replenishing electric power once.

The control unit 16 loads programs stored in the ROM to
the RAM, executes remaining driving range derivation-and-
display processing. The control unit 16 functions as a remain-
ing power obtaining unit 20, a distance deriving unit 21, a load
obtaining unit 22, and a display control unit 23. The process-
ing performed by the function units of the control unit 16 will
now be described by way of flowchart.

FIG. 2 is a flowchart illustrating the flow of the remaining
driving range derivation-and-display processing. The
remaining driving range derivation-and-display processing
illustrated in FIG. 2 is repeatedly performed every predeter-
mined time amount. As illustrated in FIG. 2, the remaining
power obtaining unit 20 derives a state of charge (SOC)
representing the remaining power amount of the driving bat-
tery 5 in percentage as to a fully charged state. The SOC is
derived by current integration, voltage estimation according
to open circuit voltage, and so forth, based on signals from the
current sensor 11 and voltage sensor 10.

The remaining power obtaining unit 20 first multiplies the
derived SOC, the average voltage ofthe driving battery 5 until
the SOC reaches 0%, and the ampacity when the SOC is
100% (S100). The results of this multiplication indicate the
remaining power. The remaining power obtaining unit 20 thus
obtains the remaining power which indicates how much
power is stored in the driving battery 5.

Next, the remaining power obtaining unit 20 subtracts the
lower limit value of power at which a drivable state of the
electric vehicle 1 can be maintained, from the remaining
power, and thus derives a usable power a (S102).

The distance deriving unit 21 then derives a minimum
remaining driving range (S104), and then further a maximum
remaining driving range (S106). The remaining driving range
of'the electric vehicle 1 increases or decreases depending on
the usage state of accessories (air conditioner 6 and auxiliary
device 8). Accordingly, the distance deriving unit 21 derives
aminimum remaining driving range and a maximum remain-
ing driving range for each electric power consumption pattern
by the accessories.

Specifically, the remaining driving range derived based on
the remaining power, assuming that the accessories will be set
to maximum load to the driving battery 5 in accordance of
operation input to the accessories by the passenger, is taken as
the minimum remaining driving range. This is the estimated
remaining driving range with the remaining power in a case
where the power load to the driving battery 5 in accordance of
operation input to the accessories is the greatest within a
variable range.

Also, the remaining driving range derived based on the
remaining power, assuming that the accessories will be set to
minimum load to the driving battery 5 in accordance of opera-
tion input to the accessories by the passenger, is taken as the
maximum remaining driving range. This is the estimated
remaining driving range with the remaining power in a case
where the load to the driving battery 5 in accordance of
operation input to the accessories is the greatest within the
variable range.

Standard electric mileage of the electric vehicle 1 is set
beforehand for the power load which the accessories place on
the driving battery 5, for a case which is the greatest within the
variable range and for a case which is the smallest within the
variable range. The electric mileage in a case which the power
load is the greatest will be represented by low-efficiency
electric mileage x, and in a case which the power load is the
smallest will be represented by high-efficiency electric mile-
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age y. Electric mileage is the distance traveled per unit of
electricity, and is measured in units of km/kWh, for example.

The remaining driving range is also influenced by the aver-
age speed, number of passengers, grade of the road, and so
forth. Precision of deriving the remaining driving range can
be improved by the passenger inputting setting items to iden-
tify these conditions before driving the electric vehicle 1, for
example.

FIGS. 3 A through 3C are explanatory diagrams to describe
an example of correction multipliers relating to setting items.
As can be seen from FIGS. 3A through 3C, a multiplier A, a
multiplier B, and a multiplier C, which are correction multi-
pliers, are identified for each of average speed, number of
passengers, and grade of the road.

The multiplier A is 1 at an average speed where electric
mileage is best, and progressively decreases as the average
speed of the vehicle increases or decreases from this average
speed. The multiplier B is 1 when the number of passengers is
one, and decreases as the number of passengers increases.
The multiplier C is 1 when the grade of the road is 0, which is
flat, decreases below 1 when the grade is greater than O
(uphill), and increases above 1 when the grade is smaller than
0 (downbhill).

The distance deriving unit 21 multiples the usable power c.,
the low-efficiency electric mileage x, the multiplier A, the
multiplier B, and the multiplier C, thereby calculating the
minimum remaining driving range. The distance deriving
unit 21 further multiples the usable power a, the high-effi-
ciency electric mileage y, the multiplier A, the multiplier B,
and the multiplier C, thereby calculating the maximum
remaining driving range.

The distance deriving unit 21 also derives a remaining
driving range for full charge (S108). The remaining driving
range for full charge is the estimated remaining driving range
on the remaining power when the driving battery 5 is fully
charged and the power load is minimal.

The remaining driving range for full charge is proportion-
ate to the capacity maintenance rate of the driving battery 5.
The capacity maintenance rate is the percentage of the full-
charge capacity of the driving battery 5 at the time of the most
recent charge-up, as to the full-charge capacity of the driving
battery 5 at the first measurement at the time of manufactur-
ing.

The full-charge capacity is derived by dividing the integra-
tion value of current of the driving battery 5 during charging,
by the difference in SOC before and after charging the driving
battery 5. The driving battery 5 deteriorates overtime, and the
capacity maintenance rate gradually drips, meaning that the
remaining driving range for full charge is reduced.

The load obtaining unit 22 obtains load information from
the driving battery 5 and the auxiliary device 8, indicating the
magnitude of the electric load according to the operation
input at the point-in-time (S110). Load information is infor-
mation indicating the state of electric power consumption of
the accessories, and includes output of the air conditioner 6, a
windshield wiper speed, an operating state of defoggers
which are devices to remove condensation on mirrors and
windows, an on/off state of headlights, and so forth. The
windshield wipers, defoggers, and headlights are examples of
the auxiliary device 8. A multiplier D, a multiplier E, a mul-
tiplier F, and a multiplier G, which are correction multipliers
relating to accessories, are identified for each load informa-
tion.

FIGS. 4A and 4B are explanatory diagrams to describe an
example of correction multipliers relating to accessories. The
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multiplier D is 1 when the output of the air conditioner 6 is 0,
and decreases as the output of the air conditioner 6 rises, as
illustrated in FIG. 4A.

The multiplier E is 1 when the windshield wiper speed is 0,
and decreases as the windshield wiper speed rises, as illus-
trated in FIG. 4B. The multiplier F, which has been omitted
from illustration, is 1 when the defoggers are off, and
becomes a value smaller than 1 when the defoggers are turned
on. The multiplier G, which also has been omitted from
illustration, is 1 when the headlights are off, and becomes a
value smaller than 1 when the headlights are turned on.

The above-described low-efficiency electric mileage x is
obtained by multiplying the high-efficiency electric mileage y
by the smallest value of the correction multipliers relating to
the accessories (multiplier D, multiplier E, multiplier F, mul-
tiplier G).

The distance deriving unit 21 calculates a momentary
remaining driving range which is a remaining driving range
estimated from the remaining power, at the power load indi-
cated in the load information (S112). Specifically, the dis-
tance deriving unit 21 multiples the usable power c., the
high-efficiency electric mileage y, the multiplier A, the mul-
tiplier B, the multiplier C, the multiplier D, the multiplier E,
the multiplier F, and the multiplier G, thereby deriving the
momentary remaining driving range.

The momentary remaining driving range is a value
obtained by multiplying the maximum remaining driving
range which is a remaining driving range in the state that the
electric power consumption of the accessories is the smallest,
by the newest value of the correction multipliers which are the
multiplier D, the multiplier E, the multiplier F, and the mul-
tiplier G. This is a remaining driving range which reflects the
influence of actual electric power consumption by the acces-
sories.

Accordingly, in a case where the state of electric power
consumption of the accessories changes due to an operation
such as starting or stopping the windshield wipers, the influ-
ence of the electric power consumption of the accessories is
immediately reflected in the momentary remaining driving
range. The momentary remaining driving range is a value
equal to or greater than the minimum remaining driving
range, and equal to or smaller than the maximum remaining
driving range.

The display control unit 23 compares the relative length of
each of the remaining driving ranges (minimum remaining
driving range, maximum remaining driving range, remaining
driving range for full charge, and momentary remaining driv-
ing range) that have been derived, and generates image data of
visually-recognizable shapes by comparing the relative
length of each (S114). The display control unit 23 displays an
image based on generated image data on the display unit 14
(S116), and thus ends the remaining driving range derivation-
and-display processing.

FIGS. 5A through 5E are diagrams illustrating display
examples of the remaining driving range. The display control
unit 23 generates image data of a bar graph made up of a
rectangular region H, a triangular region I, and a trapezoidal
region J, as illustrated in FIGS. 5A through 5E. This image
data is displayed on the display unit 14. The bar graphs
illustrated here are only an example, and display may be made
on the display unit 14 in any form as long as each remaining
driving range is comprehendible.

In FIGS. 5A through 5E, scale marks are provided to show
that the left edge of the bar graph represents remaining driv-
ing range of 0 km, and the further to the right, the longer the
remaining driving range is.
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A position 30 in FIGS. 5A through 5E at the right edge of
the region J represents the remaining driving range for full
charge, which is 200 km in the case of FIG. 5A. That is to say,
this represents that the remaining driving range is 200 km on
a fully-charged driving battery 5 if the electric power con-
sumption by the accessories is minimal.

A position 31 at the right edge of the region H represents
the minimum remaining driving range, which is 100 km in the
case of FIG. 5A. That is to say, this represents that the remain-
ing driving range is 100 km if the electric power consumption
by the accessories is maximal.

A position 32 at the apex at the right edge of the region I
represents the maximum remaining driving range, which is
around 155 km in the case of FIG. 5A. That is to say, this
represents that the remaining driving range is 155 km if the
electric power consumption by the accessories is minimal.

The display control unit 23 displays the maximum remain-
ing driving range and the minimum remaining driving range
onthe display unit 14 in this way. Accordingly, the passengers
can easily comprehend the maximum remaining driving
range and the minimum remaining driving range.

Also, the maximum remaining driving range and the mini-
mum remaining driving range are displayed in the form of
shapes, such as a bar graph which can be visually recognized
by comparing the relative length. Accordingly, the effects of
suppressing electric power consumption of the accessories, or
reduction in remaining driving range in a case where the
electric power consumption of the accessories is the greatest,
can easily be visually comprehended.

The display control unit 23 also displays on the display unit
14 the remaining driving range for full charge in addition to
the maximum remaining driving range and the minimum
remaining driving range, as illustrated in FIGS. 5A through
5E. Accordingly, the passengers can easily comprehend the
remaining driving range for full charge, in addition to the
maximum remaining driving range and the minimum remain-
ing driving range.

The maximum remaining driving range, the minimum
remaining driving range, and the remaining driving range for
full charge, are displayed in the form of shapes (bar graph)
which can be visually recognized by comparing the relative
length. Accordingly, the ratio of the maximum remaining
driving range and the minimum remaining driving range as to
the remaining driving range for full charge can easily be
visually comprehended.

The regularity at which the maximum remaining driving
range, the minimum remaining driving range, and the remain-
ing driving range for full charge change is very infrequent, so
the annoyance of the remaining driving range display fre-
quently changing can be done away with.

A star-shaped object is situated on the straight line which is
the boundary between the region I and the region J, connect-
ing the lower edge of the position 31 indicating the minimum
remaining driving range and the position 32 indicating the
maximum remaining driving range. A position 33 where this
object is situated indicates the momentary remaining driving
range, which is around 120 km in FIG. 5A, for example. That
is to say, this indicates that assuming the electric power con-
sumption by the accessories is maintained around the same
level, the remaining driving range is 120 km.

Now, for example, if the passenger changes the tempera-
ture settings of the air conditioner 6 so that the output of the air
conditioner 6 is reduced, the multiplier D draws closer to 1.
As a result, the momentary remaining driving range is
extended, and the start-shaped object moves toward the upper
right along the boundary line between the region I and the
region J, as illustrated in FIG. 5B.

10

15

20

25

30

35

40

45

50

55

60

65

8

Also, for example, if it starts to rain and the passenger turns
on the windshield wipers, the multiplier E becomes a value
smaller than 1, in accordance with the windshield wiper
speed. As a result, the momentary remaining driving range is
reduced, and the start-shaped object moves toward the lower
left along the boundary line between the region I and the
region J, as illustrated in FIG. 5C.

Thus, the display control unit 23 also displays the momen-
tary remaining driving range on the display unit 14 in addition
to the maximum remaining driving range and the minimum
remaining driving range. Accordingly, the passengers can
easily comprehend the momentary remaining driving range,
in addition to the maximum remaining driving range and the
minimum remaining driving range.

The momentary remaining driving range is displayed as the
position 33 of the star-shaped object, and the distance from
the left edge of the bar graph can be compared with regard to
the positions 31 and 32 corresponding to the minimum
remaining driving range and the maximum remaining driving
range, respectively. Accordingly, the display control unit 23
displays on the display unit 14 shapes (bar graph) which can
be visually recognized by comparing the relative length for
the maximum remaining driving range, the minimum remain-
ing driving range, and the momentary remaining driving
range.

Accordingly, at what position between the maximum
remaining driving range and the minimum remaining driving
range the momentary remaining driving range is, can easily
be visually comprehended. When the electric power con-
sumption of the accessories changes, the region H, the region
1, and the region J do not change; rather, the change in electric
power consumption of the accessories is reflected in the
momentary remaining driving range by change in the position
of the star-shaped object which is smaller than the region H,
the region I, and the region J. Thus, the passengers can com-
prehend the momentary remaining driving range without the
annoyance of the entire bar graph being changed in accor-
dance with change in the momentary remaining driving
range.

As the electric vehicle 1 is driven or the like and the remain-
ing power in the driving battery 5 drops, the maximum
remaining driving range, the minimum remaining driving
range, and the momentary remaining driving range drop as
illustrated in FIG. 5D.

Further, as the capacity maintenance rate of the driving
battery 5 drops due to deterioration over time or the like, the
remaining driving range for full charge also drops. When the
remaining driving range for full charge drops from 200 km to
190 km for example, the scale mark at the far right is changed
from 200 km to 190 km, and the positions of the other scale
marks are changed so as to be scale marks for positions from
0 km to 190 km, as illustrated in FIG. 5E. The positions 31,
32, and 33 corresponding to the maximum remaining driving
range, the minimum remaining driving range, and the
momentary remaining driving range are set in accordance
with the scale marks, and the bar graph is redrawn.

The maximum remaining driving range, the minimum
remaining driving range, and the remaining driving range for
full charge, change slower than the momentary remaining
driving range. This means that the change in the region H, the
region I, and the region J, such as illustrated in FIG. 5D, and
the change in scale marks, such as illustrated in FIG. 5E, are
much more gradual that the change of the position 33 of the
star-shaped object, and accordingly less annoying.

As described above, according to the onboard display
device 17 of the present implementation, the annoyance of
display of remaining driving range frequently changing as the
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electric power consumption of the accessories change can be
done away with, and the desired remaining driving ranges can
be easily comprehended all at once.

FIGS. 6A and 6B are diagrams illustrating display
examples of remaining driving range according to modifica-
tions. The display control unit 23 may display only the maxi-
mum remaining driving range, the minimum remaining driv-
ing range, and the remaining driving range for full charge, on
the display unit 14, without displaying the momentary
remaining driving range, as illustrated in FIG. 6A. In this
case, the star-shaped object is not rendered, and the bar graph
does not change according to change in electrical power
consumption of the accessories.

For example, if there is no need to comprehend the momen-
tary remaining driving range, the maximum remaining driv-
ing range when suppressing the electric power consumption
of'the accessories, and the minimum remaining driving range
when not suppressing the electric power consumption of the
accessories, can be readily comprehended.

Also, an arrangement may be made such as illustrated in
FIG. 6B, where multiple start-shaped objects having difter-
ence display forms are displayed on the boundary line
between the region I and the region J. Of these start-shaped
objects, for example, the position 33 of the start-shaped object
drawn using solid lines represents the latest momentary
remaining driving range, and the positions 34 and 35 of the
start-shaped objects illustrated with dotted lines represent the
history of past momentary remaining driving ranges.

The longer the momentary remaining driving range is
maintained at around the same value relative to others in the
history of past momentary remaining driving ranges, the
darker the color of the start-shaped object corresponding to
that momentary remaining driving range becomes. If the
momentary remaining driving range is only maintained a
short time at around the same value relative to others in the
history of past momentary remaining driving ranges, the
color ofthe start-shaped object corresponding to that momen-
tary remaining driving range is light. That is to say, the longer
the momentary remaining driving range is maintained at
around this value, the darker the color of the start-shaped
object becomes.

Thus, placing multiple star-shaped objects allows the his-
tory of past momentary remaining driving ranges to be com-
prehended from the positions 34 and 35 of the star-shaped
objects. Moreover, the darkness of the color of the multiple
star-shaped objects allows the relation of duration of periods
over which the momentary remaining driving ranges corre-
sponding to the respective positions 34 and 35 had been
derived to be easily comprehended.

While a preferred implementation of the present invention
has been described with reference to the attached drawings, it
is needless to say that the present invention is not restricted to
this implementation. It is clearly understood that one of ordi-
nary skill in the art could arrive at various modifications and
alterations without departing from the scope of the aspects.
Such are to be understood to belong to the technical scope of
the present invention as a matter of course.

For example, description has been made in the above-
described implementation and modifications where the
remaining driving range for full charge is derived and display,
but derivation and display of the remaining driving range for
full charge is not indispensible.

Also for example, description has been made in the above-
described implementation and modifications where the
remaining driving ranges are display using shapes such as a
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bar graph, but one or more of the remaining driving ranges
may be displayed by text such as numbers, without using
shapes.

Further, for example, description has been made in the
above-described implementation and modifications where
the load obtaining unit 22 obtains load information indicating
the magnitude of power load in accordance with operation
input at that point-in-time, from the driving battery 5 and
auxiliary device 8, and the distance deriving unit 21 derives
the momentary remaining driving range by multiplying by
correction multipliers identified in accordance to the load
information. However, an arrangement may be made where
the load obtaining unit 22 uses signals from the voltage sensor
10 and current sensor 11 as load information. In this case, the
load obtaining unit 22 derives the power per time unit being
output from the driving battery 5 based on these two signals.
The distance deriving unit 21 then divides the distance trav-
eled per time unit by the power per time unit to derive a
momentary electric mileage z, and derives the momentary
remaining driving range by multiplying the usable power a.,
momentary electric mileage z, multiplier A, multiplier B, and
multiplier C.

The present invention is applicable to an onboard display
device which derives and displays a remaining driving range
which is an estimation of how far a vehicle can travel on the
remaining electric power in the battery.

The invention claimed is:

1. An onboard display device that displays, on a display
unit within a vehicle, a remaining driving range, which is an
estimated distance of how far the vehicle can travel by being
driven by an electrical motor which operates under electrical
power from a battery, without replenishing electric power to
the battery from outside of the vehicle, the onboard display
device comprising:

a remaining power obtaining unit that obtains remaining

power which is electric power stored in the battery;

a distance deriving unit that derives

a minimum remaining driving range estimated to be the
distance which the vehicle can travel on the remaining
battery power, in a case where a power load which
accessories capable of receiving electric power from
the battery place on the battery is the greatest within a
variable range in accordance with input of operations,
and

a maximum remaining driving range estimated to be the
distance which the vehicle can travel on the remaining
battery power, in a case where the power load is the
smallest within the variable range; and

a display control unit that displays the minimum remaining

driving range and the maximum remaining driving range

on the display unit.

2. The onboard display device according to claim 1,
wherein the display control unit displays each of the maxi-
mum remaining driving range and the minimum remaining
driving range on the display unit in the form of shapes which
are visually recognizable by comparing relative length
thereof.

3. The onboard display device according to claim 2,
wherein

the distance deriving unit derives a remaining driving range

for full charge estimated to be the distance which the

vehicle can travel on the remaining power when the
battery is fully charged and power load is minimal; and

the display control unit further displays the remaining driv-
ing range for full charge on the display unit.
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4. The onboard display device according to claim 3, further

comprising:

a load obtaining unit to obtain load information that indi-
cates magnitude of the power load according to opera-
tion input at that point-in-time, wherein

the distance deriving unit derives a momentary remaining
driving range estimated to be the distance which the
vehicle can travel on the remaining power under the
power load indicated by the load information; and

the display control unit further displays the momentary
remaining driving range on the display unit.

5. The onboard display device according to claim 2, further

comprising:

a load obtaining unit to obtain load information that indi-
cates magnitude of the power load according to opera-
tion input at that point-in-time, wherein

the distance deriving unit derives a momentary remaining
driving range estimated to be the distance which the
vehicle can travel on the remaining power under the
power load indicated by the load information; and

the display control unit further displays the momentary
remaining driving range on the display unit.

6. The onboard display device according to claim 1,

wherein

the distance deriving unit derives a remaining driving range
for full charge estimated to be the distance which the
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vehicle can travel on the remaining power when the
battery is fully charged and power load is minimal; and

the display control unit further displays the remaining driv-
ing range for full charge on the display unit.

7. The onboard display device according to claim 6, further

comprising:

a load obtaining unit to obtain load information that indi-
cates magnitude of the power load according to opera-
tion input at that point-in-time, wherein

the distance deriving unit derives a momentary remaining
driving range estimated to be the distance which the
vehicle can travel on the remaining power under the
power load indicated by the load information; and

the display control unit further displays the momentary
remaining driving range on the display unit.

8. The onboard display device according to claim 1, further

comprising:

a load obtaining unit to obtain load information that indi-
cates magnitude of the power load according to opera-
tion input at that point-in-time, wherein

the distance deriving unit derives a momentary remaining
driving range estimated to be the distance which the
vehicle can travel on the remaining power under the
power load indicated by the load information; and

the display control unit further displays the momentary
remaining driving range on the display unit.
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